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0 Tile-spray aerosol actuator button and dies. 

0 Disclosed Is an aerosol actuator button for de- 
livering a product such as an atomized air fresliener 
liquid from a pressurized aerosol container wtnerein 
the spray pattern produced is tilted away from the 
central long axis of tfie actuator button and con- 
tainer. Tilting of the spray pattern is accomplished 
by placing the actuator button orifice at the bottom 
of an asymmetrical conical depression which is open 
to the surrounding atmosphere. IVIore preferably, the 
orifice itself is asymmetrical with the shorter portion 
of the orifice being situated relative to the conical 
depression such that tilting of the spray is accen- 
tuated. This configuration causes the atomized spray 
to be tilted away from the central long axis in spite 
of the fact that the orifice is concentric with the 

3 central long axis of the actuator button. Also dis* 
closed are dies for maldng such actuator buttons. 
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CLAIMS; 

1. An actuator cap for till action valved aerosol containers, said 
cap comprising an annular skirt by means of which the actuator cap may 
be mounted on the top rim of a tilt action valved aerosol container in 
surrounding relationship to the tilt action valve, an actuator 
pivotally mounted relative to the skirt member by a pair of oppositely 
directed hinge shafts extending from opposite sides of the actuator 
providing a pivot axis about which the actuator may be pivoted by means 
of finger pressure applied thereto, that axis intersecting the axis of 
the valve stem when in its rest position, and a contact member 
downwardly dependent from the actuator and engageable with the valve 
stem of the tilt action valved aerosol container when tlie cap is 
mounted thereon and as the actuator is pivoted about said axis by said 
applied finger pressure thereby to tilt the said valve stem with 
consequent opening of. the valve and discharge of the pressurised 
contents of the container through the tilted valve stem. 

2. An actuator cap according to claim 1 , wherein said hinge shafts 
act as torsion springs to bias the actuator into a neutral, non- 
actuating position in the absence of said applied finger pressure, and 
which serve to reLurn the actuator back into said neutral position upon 
release of said finger pressure. 

3. An actuator cap according to claim 1 or 2, wherein tlvc contact 
member comprises a web downwardly dependent from and integral with the 
actuator. 

4. An actuator cap according to claim .3, wherein said downwardly 
dependent web is provided with one or more stiffening ribs or trusses. 

5. An actuator cap according to any one of claims 1 Lo 4, wherein 
the upper surface of the actuator is provided with a finger pad for 
engagement by the said finger when said finger pressure is applied to 
the actuator to operate the valve, said finger pad J)eing located on the 
actuator at a distance Crom. the axis of sai<l hinge shafts that is 
greater than tlie distance of said contact member from the axis of said 
hinge shafts. 



6. An actuator cap according to claim 5, wherein the finger pad 
formed on the upper surface of the actuator comprises a pad portion 
engageable by the ball of the finger when said pressure is to be 
applied thereto and an upstanding web adjacent the forward edge of said 
pad portion for engagement by the tip of the finger. 

?• An actuator cap according to any one of the preceding claims 
wherein the cap is in the form of a closure member for the aerosol 
container and comprises a top end surface from the rim of which extends 
skirt for attachment of the cap to the container, said actuator being 
pivotally mounted, by means of said oppositely directed hinge shafts, 
in an aperture provided in said top closure surface. 

8. An actuator cap according to claim 7, wherein the actuator and 
the top closure surface of the cap are substantially coplanar. 

9. An actuator cap according to ciaim 7 or 8, wherein the top 
closure surface of the cap is inclined to the axis of the skirt member, 

10. An actuator cap according to claim 7, 8 or 9, wherein the said 
hinge shafts extend from and are connected between opposite sides of 
the actuator and the adjacent edges of the said aperture thereby to 
pivotally mount the actuator in saLd aperture. 

11. An actuator cap according to any one of claims 1 to 10 wherein 
the hinge shafts arc integral with I he actuator. 

12. An actuator cap according to any one of claims 1 to 11, which is 

in the form of a single integral plastics moulding. 

13. An actuator cap according to any one of claims 1 to 12, wherein 
the actuator extends over and covers the exposed end of the valve stem, 
when the cap is mounted on the container, and wherein the actuator has 
a flue opening formed therein forwardly of said valve stem and through 
which the contents . of the container are discharged when the valve 
member is tilted by said applied finger pressure, that tilting serving 
to bring the exposed end and discharge aperture of the valve stem 
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substantially into line with the flue opening in the actuator. 

14. An actuator cap according to claim 13 wherein the underside of 
the actuator is provided with one or more vanes which serve to direct 

5 the flow from the valve stem towards and through said flue aperture. 

15. An actuator cap according to any one of claims 1 to 14, wherein 
removable locking means are provided to lock the actuator in a neutral 
position during transport and storage. 

10 

16. An actuator cap for a tilt action valved aerosol container, said 
cap comprising a cap member having a top surface with an annular skirt 
member downwardly dependent £rom the periphery of the top surface Cor 
mounting the cap on Lhe rim of the aerosol container so as to enclose 

15 the valve of the container, an elongated opening Ln the top surface 
having opposite sides and end walls and extending diametrically across 
the top surface, an elongated actuator member pivotally mounted in the 
elongate opening by means of a pair of oppositely directed and aligned 
pivot shafts positioned intermediate the ends of the actuator member 
20 and pivotally connecting the actuator member to the opposite side walls 
of said opening, the elongate actuator member having opposite side and 
end walls, being spaced from the opposite sido and end walls of the 
opening so as to enable the actuator member to pivot about the pivol 
axis provided by said oppositely directed and aligned pivot shafts, a 
25 finger pad formed on the upper surface of the actuator member adjacent 
one end thereof remote from the pivot axis, an actuator web downwardly 
dependent from the underside of the actuator member and en«ageable ah 
its distal end with the surface of an actuator button mounted on the 
valve stem of the aerosol container and at a point below tlie top 
30 surface of the actuator button, said web being positioived between UK- 
pivot axis of the actuator and the finger pad so that, when the cap is 
mounted on the aerosol container iind finger pressure is applied to the 
finger pad on the upper surface of the actuator member, the actuator 
rotates about the said pivot axis to bring the distal end of the 
35 actuator web into contact with the side of the actuator hul Ion and to 
transfer that finger pressure by means of an applied mechanical 
advantage to the actuator button to cause the button to tilt atk\ open 
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the tilt action valve, the said pivot axis either intersecting the axis 
of the valve stem, when that stem is in its rest position or lying 
forwardly thereof relative to the finger pad. 

5 17. An actuator cap according to claim 16, wherein the actuator web 
has a concave front face, that being the face which engages the said 
actuator button, when the said is mounted on the aerosol container. 

18. An actuator cap according to claim 17, wherein the radius of 
10 curvature of the front face of the web is slightly larger than the 

radius of curvature of the side wall of the actuator button at the 
point of contact between the actuator button and the actuator web. 

19. An actuator, cap according to claim 16, 17 or 18, wherein the 
15 actuator web is stiffened by means of one or more trusses provided to 

the rear of the web when considered relative to said valve stem. 

20. An actuator cap according to any one of claims 16-19, which is a 
one piece plastics moulding. 

20 

21. An acLualor cap according Lo any one of claims 19-20, wherein the 
actuator member is provided with a flue opening, which, when the cap is 
fitted to the container, is offset from the valve axis when in its rest 
position in the direction in which the vaJve stem is tilted when 

25 actuated by finger pressure applied to the finger pad, the flue opening 
when the valve stem is so tilted then being al igned with the flue 
opening for the diiicharge of the. contents of the container through the 
vaJve stem and through the now aligned flue opening in tUe actuator 
member. ' 

30 

22. An actuator cap according to claim 1 or 16, substantially as 
hereinbefore described with reference to the accompanying drawings. 

23. A tilt action valved aerosol container when equipped with an 
35 actuator cap as claimed in any one of the preceding claims. 
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This invention relates to an actuator button for 
use on an aerosol spray container to deliver an 
atomized spray of liquid such as an air freshener 
and to the dies by which such an actuator button is 
made. 

Aerosol actuator buttons are well known in the 
art and are used to atomize a pressurized liquid 
into a spray which can be delivered into a room or 
to coat an object with the atomized spray. It is 
desirable to tilt the spray away from the user, but 
some of the molding techniques required to ac- 
complish such directional control of the spray can 
be complex. For example the GLADE® air 
freshener sold by S. C. Johnson & Son. inc. of 
Racine. Wisconsin has an overcap wherein the 
user depresses a top button and the air freshener 
spray emerges from an orifice which is set at an 
angle with respect to the central long axis of the 
can so that the spray is directed upward, but away 
from the user. The manufacture of such an overcap 
orifice requires a pin which enters from the side 
during the molding process and then must be 
withdrawn before the mold can open. This requires 
tight tolerances on the mold die. 

Other examples of how side directed orifices 
are manufactured for actuator buttons are de- 
scribed in the Abplanalp et al. U. S. Patents Nos. 
3.008.654; 3.083,917; and 3,083.918. A slightly 
asymmetrical orifice is created by means of a 
projection 18 in U. S. Patent No. 3.008,654 which is 
pulled out when the mold pin 17 is retracted after 
molding the button. 

A simpler actuator button used to tilt the spray 
from an aerosol container is described in U. S. 
Patent No. 4.068,782 wherein the orifice Is coaxial 
with the valve stem of the aerosol container on 
which It is placed, but an additional and separate 
actuator means for tilting the actuator button itself 
and actuating the release of the spray is required. 

U. S. Patent No. 4.583.688 teaches a hose end 
dispenser where the liquid to be sprayed is re- 
leased from an orifice 43 which Is then canied 
along by a stream of water onto a mixing platform 
40 which is angled so that the spray is tilted in the 
direction desired. 

U. S. Patent No. 4.679.713 shows a valve ac- 
tuator which sprays straight up. i.e. along the cen- 
tral long axis of the aerosol container, using a 
hinged button on the side of the overcap. 

French Patent No. 669.134 describes an 
aerosol atomizer where the orifice Is located at the 
bottom of a conical depression in the side of the 
sprayer device and Is angled directly to the side 
and slightly up from a tine drawn perpendicular to 
the liquid intake 9. 

U. S. Patent No. 2.887,273 shows a spray 
dispensing assembly having two separate orifices 
located at the bottom of conical openings 64 and 



86 wherein the conical openings are described as 
"fluid control passages". Conical passage 64 ap- 
pears to be wider than conical passage 66. 

U. S. Patent No. 3,635.406 shows a one-piece 

5 spray head and core pin construction for use on 
aerosol containers wherein the orifice is located at 
the bottom of an outer diverging depression. The 
outer diverging portion of the orifice is said to 
control, to some extent, the angle of the cone- 

70 shaped pattem in which the spray is emitted. 

U. S. Patent No. 3.583.642 shows a spray head 
for an aerosol dispenser In Figures 30 through 34 
wherein the spray orifice Is located at the bottom of 
an Indentation and is off-center with respect to the 

76 central long axis of the aerosol can and the valve 
stem on which it is mounted. 

U. S. Patent No. 3.887,115 describes a 
container-delivery unit for underarm spray products 
wherein the orifice Is mounted to the side of an 

20 aerosol spray button device emitting a fan-shaped 
spray. 

U. .8. Patent No. 3,269.614 shows a dispensing 
' cap for an aerosol container wherein the orifice is 
set at an angle with respect to the central long axis 
25 of the container and the orifice Is situated slightly 
off-center relative to the depression in the cap into 
which the orifice opens, 

U. S. Patents Nos. 3.756.472 and 4.125,226 
both show atomization nozzles wherein the orifice 
30 portion which is open to the atmosphere is sur- 
rounded by a curved or conical surface. 

There still appears to be a need for an aerosol 
actuator button which is capable of diverting its 
spray away from the user without haying to utilize 
35 complex and highly toleranced dies. 

The object of the present invention is to pro- 
vide an aerosol actuator button which directs a 
spray away from the user, but wherein the orifice is 
located coaxial with the central long axis of the 
40 valve stem of the aerosol container on which the 
button is mounted. 

The present invention provides an aerosol ac- 
tuator button comprising a body having an actuat- 
ing means and a cavity in the bottom thereof 
45 adapted to sealingly receive tiie free end of an 
aerosol valve stem having a hollow bore which is in 
flow communication with an orifice in the top of 
said body for releasing a pressurized liquid to be 
atomized, characterized by said orifice being co- 
50 axial with the central long axis of said cavity and 
txDre, the portion of the orifice facing away from 
said cavity being located at the bottom of an asym- 
metrical conical depression in said button which is 
open to the atmosphere wherein the configuration 
55 of the conical depression causes the liquid escap- 
ing from the orifice to be tilted away from the 
central long axis of the cavity as it is atomized into 
an aerosol spray pattern and the central long axis 
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K'i %4^: mn-^u^ spray pattern i$ tilted away from tho 
^(rnxAi crv; a^is of said cavity at a preselected 

T^e an^ie at which the aerosol spray emanates 
from 7>e actuator button can be directed by simply 
changing the configuration of the area sun-ounding 
ne onfice where it is exposed to the outside at- 
rrtcsD^ere and thus avoid having to move the cen- 
tra.' »ong axis of the orifice away from the central 
long axis of the button and valve stem itself. 

In a more preferred embodiment the orifice 
i!s«tf nas an asymmetric configuration wherein one 
ponton of the orifice is generally shorter in length 
man iho oihbr portion. The conical depression is 
5it.ia!od rotative to the shorter portion of the orifice 
as tc enhance the tilting of the resulting spray 
pxiorr) in the direction of the shorter portion of the 
on?»co and thus away from the user. 

Asymmetnc positioning of the orifice at the 
narrowest pan of the conical depression is impor- 
tant Since the spray pattern tends to follow the 
sioes of the conical depression. The spray pattern 
tends to angle or tilt toward the portions of the 
corte which deviate the greatest from the central 
long axis on which the orifice is centered. 

n IS a further object of the present invention to 
provide a set of dies for molding tilt spray aerosol 
actuator buttons which are more compact and sim- 
pler to manufacture and use thain are dies which 
renuire the use of a pin inserted from the side to 
create an orifice in the button. 

The present invention thus further provides, in 
comtination. a set of dies for producing an aerosol 
actuator button having an actuating means and a 
cavity in the bottom thereof adapted to seallngly 
receive the free end of an aerosol vatve stem 
having a hollow bore which is in flow communica- 
dcn with an orifice in the top of said body for 
releasing a presurized liquid to be atomized, said 
onfice being coaxial with the central long axis of 
said cavity and bore, the portion of the orifice 
facing away from said cavity being located at the 
bottom of an asymmetrical conical depression In 
said button which is open to the atmosphere 
wherein the configuration of the conical depression 
causes the liquid escaping from the orifice to be 
tilted away from the central long axis of the cavity 
as it is atomized into an aerosol spray pattern and 
the central long axis of said aerosol spray pattem 
is tilted away from the central long axis of said 
cavity at a preselected angle, characterized by: 

A. a male die for forming at least the cavity 
portion of the button and having a first upper sur- 
face, coaxial with the central long axis of the cavity, 
for forming the portion of the cavity closest to said 
orifice and 



B. at least one other die for forming the 
remainder of said button, including said orifice and 
conical depression, wherein any one of such dies 
has a raised conical region extending away from a 

5 first surface of said die which further contains, at 
the narrowest portion of said raised conical region, 
a cylindrical extension which is coaxial with the 
central long axis of said cavity and having a flat 
surface for contact with the first surface of said. 

70 male die to fonm said orifice when the dies are 
brought together coaxial with the central long axis 
of the first upper surface of the male die and the 
flat surface of said other die to form said button, 
said raised conical region being asymmiatric with 

76 respect to said central long axis of the die forming 
the cavity. 

The dies can be withdrawn along the line which 
is coaxial with the central long axis of the button 
20 being molded and thereby permit more buttons to 
be molded per area of mold plate than is the case 
when a side pin is used to create an orifice set at 
an angle with respect to the central long axis of the 
button. 
25 In the drawings: 

Rg. 1 is a perspective view of an ov€rcap 
embodying the present invention taken from the 
top rear showing a portion of tiie aerosol container 
on which It is mounted. 
30 Fig. 2 is a plan view of Fig. 1. 

Fig, 3 is a cross-sectional view of the over- 
cap and a portion of ttie valve stem from ti)e 
container of Fig. 2, taken along section lines 3-3. 
Fig. 4 is a plan view of an alternative em- 
35 bodiment of tiie aerosol actuator button of present 
invention. 

Rg. 5 is a cross-sectional view of "Rg. 4, 
taken along section lines 5-5. 

Rg. 6 iis a cross-sectional view of Rg. 4, 
40 taken along section lines 5-5. further showing tiie 
presence of a liquid being atomized and the man- 
ner in which a valve stem fits within ttie aerosol 
actuator button shown. 

Ftg. 7 is a cross-sectional view of tiie dies 
45 used to manufacture tiie button shown in figs. 4-6. 

Rg. 8 shows the male die used to mold the 

orifice. 

Rg. 9 shows tiie male die used to mold the 
inside of tiie button of Rgs. 4^, 
50 Rg. 10 shows tiie female die in which the 

male dies of Figs. 8-9 are inserted. 

Refening to the drawings, Rgs. 1 and 2 show 
one embodiment of tiie tilt spray aerosol actuator 
55 button of the present invention. Plastic overcap 10 
is shown fixed on a conventional pressurized 
aerosol container 1l (partially shown). Overcap 10 
is composed of plastic outer shell 12 and tiH-spray 
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aerosol actuator button 13 which is joined to outer 
shell 12 by means of a plastic hinging strip 14. 
Button 13 contains an actuating means in the form 
of a depressed finger pad 15 having a number of 
raised ridges 16. Button 13 also contains concavity 
17 further containing conical depression 18 which 
is open to the atmosphere and orifice 19 located at 
the bottom. i.e., the narrowest portion, of asymmet- 
rical conical depression 18. 

Fig. 3 illustrates what occurs when a user 
presses on finger pad 15 in the direction of con- 
tainer 11. Orifice 19 on button 13 contains tubular 
extension 30 having cavity 31 running through the 
middle of extension 30 which is in flow commu- 
nication with orifice 19. At its lower end, cavity 31 
has a wider portion 34 which seaKngiy engages the 
outside 35 of conventional tubular valve stem 32. 
Valve stem 32 has a central hollow bore which Is in 
flow communication with cavity 31 and ttie pressur- 
ized liquid 37 from container 11. Orifice 19. cavity 
31. and bore 33 are all co-axial with the central 
long axis 36 of button 13. 

In the prefen^ embodiment shown, conical 
depression 18 is asymmetric since wall 18 is more, 
severely angled relative to axis 36 tiian is wail 18 . 
The result can be seen in Rg. 2 wherein ^the 
portion of depression 18 containing wall 18 is 
wider tiian tiiat containing wall 18'. In tiie prefenred 
embodiment shown, the portion of orifice 19 In- 
dicated at numeral 19' is longer tiian ttie portion 
indicated at numeral 19*. Thus ttie orifice opening 
is asymmetric and angles down from the top of 
portion 19' to portion 19^^. portion 19 Is coupled 
with the longer or more severely angled Is" portion 
of the cone to tilt spray 38 which results when 
pressurized liquid 37 is forced through orifice 19 in 
a direction away from axis 36 and finger pad 15, 
i.e., the user. In a less preferred embodiment 
portions 19' and 19* can be tiie same length. 

Thus, pressurized liquid passes tiirough hollow 
bore 33 when finger pad 15 is depressed and 
travels under pressure through cavity 31 and 
through orifice 19 where it contacts tiie atmosphere 
in conical depression 18 and is tilted away from 
axis 36 as a result of the configuration of conical 
depression 18 and the asymmetric configuration of 
orifice 19. 

Rgs. 4 tiirough 6 show a more simplified em- 
bodiment of the aerosol actuator button of ttie 
present invention. Fig. 4 shows aerosol actuator 
button 40 composed of an elongated portion 41 
and an actijating means in tiie form of collar 42. 
Elongated portion 41 contains a convex upper sur- 
face 41 exposed to the atmosphere which contains 
asymmetrical conical depression 43 at tiie bottom 
of which is orifice 44 which is concentric with 
central long axis 45. 

Rgs. 5 and 6 show cavity 46 present within 



button 40 wherein cavity 46 Is concentric with axis 
45 and has a wider portion 47 therein for sealing 
engagement with tiie outside portion 62 of a con- 
ventional tubular aerosol container valve stem 60. 

5 Orifice 44 is also concentric or co-axial with 
axis 45. Orifice 44 is asymmetric as can be seen 
by viewing Rg. 5 wherein portion 44' is shown as 
being greater in height tiian portion 44^". As shown 
by^ line 44'. orifice 44 is asymmetrical with portion 

10 44' being tiie longest and 44* being the shortest 
portion of tiie orifice. Witiiout. wishing to be bound 
by tiieory, it appears ttiat pressurized liquid leaving 
surface portion 4" and entering tiie atinosphere 
within depression 43 begins to atomize t>efore liq- 

is uid released alongside portion 44. This is believed 
to accentuate tiie tilting of tiie spray pattern 64 in 
tiie direction of portion 44' and away from axis 45. 
As noted earlier, portions 44 and 44 could be tine 
same in height so tiiat orifice 44 is symmetiical. 

20 Lines 50 and 51 in Rg. 5 show tiie angle as 
angle "A" and angle "B" formed by walls 43* and 
43 with respect witii axis 45. To accomplish tiie 
tilting of spray pattern 64 whose centi'al long axis is 
indicated as line 65 in Rg. 6, angle A should be 

25 less than angle B. Preferably, angle A is between 
10 and 20 degrees witii respect to axis 45 and 
angle B is preferably between 70 and 80 degrees 
with respect to axis 45. Without vyishing to be 
bound by theory, it is believed that a partial vacu- 

30 um is created between tiie surfaces of conical 
depression 43 and the emerging spray patteren 64. 
The amount of vacuum created in the area at wall 
43" is different from that created in tiie area at wall 
43' and tiius the spray pattern 64 tilts away from 

35 axis 45 to the extent shown in Rg. 6 as angle "D**, 
the angle between axis 45 and the cental long axis 
of spray 65 of spray pattern 64. Alternatively, more 
air is mixed with ttie liquid escaping from orifice 44 
at wall 43" tiian is mixed initially at wall 43 . As a 

40 result, the central long axis 65 of spray pattern 64 
Is tilted away from axis 45 at angle 0 as shown in 
Fig. 6. A decided tilt in the aerosol spray patteren 
was obsen/ed when dlt spray actuator buttons of 
tiie present invention were used. 

45 By selecting an appropriate combination of an- 
gles A and B. spray pattern 64 can be tilted to a 
preselected angle 0. The angle D obtained is de- 
pendent upon the nature of tiie pressurized liquid 
to be delivered. The non-volatile solids content 

50 percentage of solvent and aerosol propellent, and 
nature of tiie solvent, and otiier factors may affect 
tiie actual angle D observed for a specific composi- 
tion. Generally, a configuration is selected having 
specific angles A and B and tiie composition is 

55 sprayed tiirough tiie orifice to determine angle D. 
Adjustments in angles A and B can then be made 
to obtain the desired angle 0. It is also to be 
understood that orifice 44 is asymmetrical and por- 
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tion 44' is generally^ the highest portion of the 
orifice and portion AA* Is the shortest portion with 
the remainder of the orifice being asymmetric as 
shown by line 44". As with respect to the button of 
Figs» 1 through 3. portions 44 and 44 can be of 
equal height so that orifice 44 is symmetrical. Col- 
lar 42 is depressed to actuate the flow of pressur- 
ized liquid through orifice 44 from an aerosol con- 
tainer. The button 40 shown in Rgs. 4 through 6 
could be used as a valve actuator, with appropriate 
modification, for the device described In U.S. Pat 
No. 4,679.713 to Crapser et al.. noted above. 

Turning to Figs. 7 through 10, the dies and 
manner of making a tilt-spray actuator button of the 
present Invention, specifically the one described in 
Figs. 4 through 6. will now be discussed. 

Rg. 7 depicts an assembled moid composed 
of male dies 80 and 90 which are inserted within 
female die 100 in the manner shown. The mold 
plate structure holding the dies together In the 
alignment shown is conventional and has been 
omitted tor purposes of clarity. Referring to male 
tool 80, surfaces 8l'. 83'. 83^'. 84' and 84^* fonn 
surface 41 43'. 43', 44' and 44", respectively, of 
button 40. Face 85 which has the same area, 
configuration and diameter as orifice 44 is concen- 
tric with central long axis 85 of die 80. Similariy, 
face 95 of die 90 is likewise concentric with axis 85 
when the dies are assembled in female die 100. 
Outside 88 of die 80 fits closely within the inside 
surface 101 of tool 100. Surfaces 86 and 95 of dies 
80 and 90, respectively, touch as is shown in Rg. 7 
when the dies are placed together. 

Surface 91 of die 90 forms the upper portion of 
cavity 46 while surface 97 fomns surface 47 of 
cavity of 46. Surface 99 closely fits against surface 
108 of die 100 and surface 98 forms bottom sur- 
face 48 of button 40. 

Referring to Rgs. 7 and 10. female die 100 is 
shown having a molten plastic Inlet 105 for use in 
charging the mold with plastic material. Any of the 
commonly used plastic materials for aerosol but- 
tons and overcaps such as high density polyethyl- 
ene as well as polypropylene can be employed. 
The dies can be made of conventional metals used 
In molding dies such as HI 3 and S7 type steels, 
oil-hardened tool steels, air-hardened tool steels, 
aluminum and the like. The material from which the 
buttons and dies are made forms no part of the 
present invention. Bottom surface 108 is shown in 
Rg. 10 and the bottom of die 90 is held flush with 
surface 106 while the bottom surface of die 80 is 
held flush with the top surface 107 of die 100 when 
the mold is used to produce actuator buttons. 

One advantage of the present invention is that 
die 80 can be withdrawn from die 90 to release the 
molded actuator button along axis 85 and no side 
pins need be removed since the orifice 44 is con- 
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centric with axis 85 <axis 45 of the button -►O). As a 
result, the dies are more compact and take up less 
surface area within a molding plate. More of this 
type of die can be placed in a given area of 

5 molding plate. For example, Ihstead of being limit- 
ed to sixteen cavities per mold plate, a devk^e of 
the present invention could employ twenty-four in 
the same mold plate. This Is a substantial savings 
in cost and since no pin Is being used to aeate a 

10 side spraying orifice. Thus, , mold down-time due 
to repair or clogging of parts is minimized. Since 
the need for a pin to slide within another moid part 
to create a side spraying orifice has been elimi- 
nated, the tolerancing between those two parts Is 

75 eliminated by the dies of the present invention. 
Male die 80 thus forms the orifice for the tilt spray 
actuator button ot the present invention in one 
operation. 

It will be readily apparent to tiiose skilled in the 

20 art that dies 80 and 100 could be combined to- 
getiier, for example, where surfaces 88 and 101 
meet to form its single female tool into which die 
90 is inserted. 

Actuator buttons of the present Invention can 

25 therefore be used In any application where a tilt 
spray pattern is desired, such as in air freshener 
delivery containers, carpet and other fabric care 
applications, and insecticide or germicide dispens- 
ing in the form of aerosol sprays. Other modifica- 

30 tions and variations of the buttons and dies of the 
present invention will become apparent to tiiose 
skilled in the art from the examination of the above 
specification and drawings. Thus, other variations 
of the tilt spray actuator button and dies for making 

35 the same may be made which fall within the scope 
of tile appended claims, even though such vari- 
ations were not specifically discussed above. 



40 Claims 

1. An aerosol actuator button (13, 40) con^pris- 
ing a body having an actuating means and a cavity 
(31, 46) in tiie bottom tfiereof adapted to sealingly 

45 receive tiie free end of an aerosol valve stem (32, 
60) having a hoiiow bore which is In flow commu- 
nication with an orifice (19, 44) in the top of sauj 
body for releasing a pressurized Ik^uid to be atom- 
ized, characterized by said orifice (19, 44) being 

50 coaxial with tiie central long axis <36, 45) of said 
cavity (31 , 46) and bore, tiie portion of the orifrce 
(19, 44) facing away from said cavity being located 
at the bottom of an asymmetrical conk:at depres- 
sion (18, 43) in said button <13, 40) whrch is open 

55 to the atmosphere wherein tiie configuration of the 
conical depression causes the liquid escaping from 
ttie orifice (19. 44) to be tilted away from the 
central long axis (36, 45) of the cavity as It is 
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atv'n.•t^J d.M aefosol spray pattern and the 
ct:nud> dAis of said aerosol spray pattern (38, 
64, .3 uutrc away from ttie central long axis (38, 45) 
oi ^a^o cavity at a preselected angle. 

2 The aercsoi actuator button according to 
c!a»rr 1. cwacterized in that the orifice (19, 44) 
has an asymmetrical configuration wherein one 
portion r.O 44*) of the orifice is shorter in length 
than tne other portion (19', 44') and the conical 
deprecsM^n OS. 43) is situated relative to the shor- 
ter portion m9'. 44 ) of the orifice so as to enhance 
the titjr^ of iho resulting spray pattern (38. 84) In 
the O'^ection of the shorter portion of the orifice 

(19 44 , 

3 The aerosol actuator button according to 
claim 1 > 2. characterized in that the greatest 
deviation of the conical depression (18. 43) from 
the central ong axis (36, 45) of the cavity (31. 46) 
is bet*e«<i aocut 10 and 20 degrees and the 
smallest '3e*/iauon . from the central long axis (36, 
45) of the cavity (31 . 46) is between about 70 and 
80 degrees 

4. m combination, a set of dies for producing 
an aerosci actuator button having an actuating 
means and a cavity in the bottom thereof adapted 
to seaiingiy receive the free end of an aerosol 
valve stem having a hollow bore which is in flow 
communication with an orifice in the top of said 
body for releasing a pressurized liquid to be atom- 
ized, said of»rice being coaxial with the central long 
axis of said cavity and bore, the portion of the 
orifice fac:ng away from said cavity being located 
at the oonom of an asymmetrical conical depres- 
sion in saic button which is open to the atmo- 
sphere wherein the configuration of the conical 
depression causes the liquid escaping from the 
orifice to oe tilted away from the central long axis 
of the cavity as it is atomized into an aerosol spray 
pattern and the central long axis of said aerosol 
spray pattern is tilted away from the central long 
axis of said cavity at a preselected angle, char- 
acterized oy: 

A. a male die (90) for fomaing at least the 
cavity poaion of the button and having a first upper 
surface (95), coaxial with the central long axis (86) 
of the cavity, for forming the portion of the cavity 
closest to said orifice and 

B. at least one other die (80, 100) for for- 
ming the remainder of said button, including said 
orifice ana conical depression, wherein any one of 
such dies has a raised conical region extending 
away from a first surface of said die which further 
contains, at the narrowest portion of said raised 
conical region, a cylindrical extension which is co- 
axial with the central long axis of said cavity and 
having a fiat surface for contact with the first sur- 
face of said male die to form said orifice when the 
dies are brought together coaxial with the central 



long axis of the first upper surface of the male die 
and the fiat surface of said other die to form said 
button, said raised conical region being asymmetric 
with respect to said central long axis of the die 
5 forming the cavity. 

5. The combination of claim 4, characterized in 
that the cylindrical extension present in the said at 
least one other die has an asymmetrical configura- 

10 tlon wherein one portion of the extension Is shorter 
in length than the other portion and the raised 
conical region is situated relative to the shorter 
portion of the extension so as to enhance the tilting 
of the resulting spray pattern in the direction of the 

75 shorter portion of the orifice of said biitton. 

6. The combination of claim 4 or 5. character- 
ized in that the greatest deviation of the outside 
surface of the raised conical region trom the central 
long axis of the die forming the cavity is between 

20 about 70 and 80 degrees and the smallest de- 
viation from the central long axis of the die forming 
the cavity is between about 10 and 20 degrees. 
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